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ABSTRACT 
EFFECTIVENESS OF MANDATED FOLIC ACID AND IRON FORTIFICATION OF 
WHEAT FLOUR ON ANEMIA IN CHILDREN OF IVORY COAST 
By 
Flinle Danielle Biemi 
 
Purpose: Anemia in children is a major Public Health problem in developing countries 
such as Ivory Coast. The fortification of wheat flour with iron and folic acid has been 
mandated in this country in 2007. To date, there are no studies conducted to assess the 
effectiveness of these fortification efforts. Therefore, the purpose of this study was to 
determine if mandated iron and folic acid fortification of wheat flour has reduced the 
prevalence of anemia in Ivory Coast children. 
Methods: The study was conducted at the pediatric unit of the university hospital of 
Treichville, one of the 3 main hospitals of Abidjan, the largest city of Ivory Coast. The 
medical records of 467 children from 5 to 14 years old were analyzed. The period from 
January 1st 2004 to December 31st 2006 was considered as pre-fortification period and 
the period from January 1st 2008 to December 31st 2010 was regarded as the post-
fortification period. Data for anemia, hemoglobin, hematocrit, red blood cell count, and 
MCV were compared between pre- and post-fortification periods. 
Results: The results showed that there were no statistically significant difference in 
prevalence of anemia and mean hemoglobin, hematocrit, red blood cells, and MCV 
between pre and post-fortification periods.
 
 
Conclusion: The double fortification of wheat flour with folic acid and iron had no 
significant impact on anemia in Ivorian children. This is perhaps due to the fact that 
wheat flour is not widely consumed as rice and rice products are more popular in Ivory 
Coast population. The Ivorian government perhaps should focus efforts on the 
fortification of these products.
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CHAPTER I 
INTRODUCTION 
Micronutrient deficiencies are a major public health problem in developing 
countries.  These deficiencies are among the most prevalent causes of death in developing 
countries. Most people affected by micronutrient deficiencies do not exhibit any apparent 
clinical symptoms and they may not be necessarily aware of the deficiency, a 
phenomenon called “hidden hunger”. Hidden hunger makes people susceptible to 
infectious diseases, impairs their physical and mental development, and increases the risk 
of premature death (1). 
Anemia, caused by either iron or folic acid deficiency, is a significant public 
health concern in developing nations. Anemia affects nearly 2 billion people across the 
world (2). In developing countries, the prevalence is estimated at 43% while it is at 9% in 
developed countries (3).  The consequences of anemia can be severe and often 
irreversible, affecting human and socioeconomic health of individuals and families. Mild 
to moderate anemia leads to weakened immunity, reduced work capacity, reduced 
cognitive ability, and an overall decreased quality of life; while severe anemia is 
considered a major cause of maternal and infants morbidity and mortality in developing 
countries (4). 
 Iron deficiency, a primary cause of anemia, is the most prevalent nutritional 
deficiency in the world (5). It occurs when physiological requirements cannot be met by 
iron absorption from diet. It is particularly prevalent among infants and young children 
because rapid growth imposes large iron needs when the diet typically contains a 
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marginal supply of iron (6). A report from WHO estimates that 48% of children between 
ages 5 and 14 years in developing countries are anemic, with half having iron deficiency 
anemia (7). In Ivory Coast iron deficiency has been observed in ≈ 50% of anemic cases. 
Iron deficiency anemia is due to consumption of diets rich in plant based foods and low 
in animal-based foods. Another common micronutrient deficiency in the developing 
world is folate deficiency which induces megalobalstic anemia characterized by elevated 
mean corpuscular volume (MCV) (8). Folate is present in food of plant origin; however, 
preparation procedures (cooking, frying, milling, and baking) destroy a significant 
amount of folate content in the food (9). 
To address these deficiencies, public health systems have developed 3 main 
strategies. There are: 
1- Promote nutrition education combined with dietary diversification 
2- Promote iron and folic acid supplementation 
3-  Mandate food fortification with iron and folic acid (7).  
Among these strategies, evidence supports that food fortification is the most cost-
effective long term approach to reduce nutrients deficiency in populations (10, 11). In 
various countries, iron and folate fortifications have been associated with a reduction of 
the prevalence of anemia in children. In Venezuela the mandated fortification of corn 
flour with 50 mg/kg of iron for a year was associated with decreased prevalence of 
anemia from 19 to 10% in school children aged 7 to 15 years (12, 13). Similarly, in 
Morocco, the fortification of wheat flour with 45 mg/kg of iron  resulted in a significant 
improvement in  hemoglobin accompanied by a significant decrease in the prevalence of 
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anemia in children (14). In Mexico, prevalence of anemia in children after fortification of 
milk with iron, folic acid, and vitamin C, has significantly reduced (15). 
   Recently, Ivory Coast also has mandated the fortification of wheat flour with 
folic acid and iron (decree 025 issued on 18 January 2007) with the collaboration of Non 
Governmental Organizations (NGOs) such as Global Alliance for Improved Nutrition 
(GAIN) and Helen Keller International (HKI) (16, 17). However, to date, there is no 
study conducted on the effectiveness of mandated folic acid and iron fortification of 
wheat flour on anemia in children in Ivory Coast. Therefore, the objective of this study 
was to investigate whether the mandated double fortification of wheat flour with folic 
acid and iron had an effect on the prevalence of anemia in Ivorian children. The 
hypothesis was that the wheat flour fortification had significantly decreased the 
prevalence of anemia in Ivorian children. 
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CHAPTER II 
REVIEW OF THE LITERATURE 
Micronutrient Malnutrition (MNM) 
MNM is a worldwide public health concern, more especially in developing 
countries. This is because it affects a large number of people, more than a third of world 
population. MNM is highly prevalent among young children and women of childbearing 
age. The main cause of micronutrient deficiencies is the inadequate intake of bioavailable 
vitamins and minerals from daily diet. This  increases the rate of morbidity and mortality 
in population by reducing resistance to diseases, inducing metabolic disorders, and 
damaging physical and psychomotor development (18). The most common forms of 
micronutrient deficiencies around the world are iron, vitamin A, and iodine deficiencies. 
It is estimated that about 2 billion people suffer from anemia, the most common form of 
micronutrient deficiency. According to WHO mortality data, each year, iron deficiency is 
responsible for ≈ 0.8 million deaths around the world (18). In addition to these health 
consequences, MNM also impairs economic development in the forms of health costs and 
loss of productivity.   
Anemia 
 Anemia, a condition characterized by an impaired normal red cell production 
with a fall in the hemoglobin concentration and a decline of oxygen delivery to tissues 
(19). It is a widespread condition affecting 244 million people in Africa, about 46% of 
the total African population (18). It is also estimated that anemia affects 39% of young 
children, 48% of school children, and 52% of pregnant women in developing countries
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(2, 20). From WHO statistics, anemia is considered as a public health problem when the 
prevalence of low hemoglobin concentrations in the population is greater than 5% (20). 
Obviously, in developing world, anemia represents a public health issue not just because 
such a huge number of people are affected but also because of its consequences including 
complications during pregnancy, impaired development of infants and young children, 
increased morbidity, and mortality and economic burden. Anemia mainly results from 
lack of nutrients like iron and folic acid. However, in these countries, it can also derive 
from infectious diseases like malaria, hookworms infestations, and hemoglobinopathies 
like sickle sick disease, thalassemies (21), which aggravate a preexistent nutritional 
deficient condition.   
Iron 
  Generally, ≈ 50% of nutritional anemia are related to iron deficiency (18). Iron, an 
essential nutrient, plays role in numerous metabolic pathways. In human body, iron is 
mostly present in erythrocytes as hemoglobin and mainly carries oxygen from the lungs 
to the tissues. It is also part of proteins involved in energy metabolism like mitochondria 
and electron transport and deoxyribonucleic acid (DNA) synthesis with ribonucleotide 
reductase (19).  The total amount of iron in the body is about 4 g with 2.5 g in 
hemoglobin (22). Its storage forms are ferritin and haemosiderin in the liver and spleen 
and bone marrow. The Recommended Dietary Allowances (RDA) are about 7 mg/d for 
preschool children, 10 mg/d for a school children and 27 mg/d for pregnant women it is 
provided by foods such as meat, eggs and nuts (19). Dietary iron is available as heme iron 
and non-heme iron. Heme iron, the highly bioavailable is present in the hemoglobin and 
myoglobin of animal. Non-heme iron is present in cereals, fruits, vegetables and dairy 
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products. Absorption of iron is enhanced by the presence of meat, poultry, seafood and 
ascorbic acid while it is inhibited by phytates and polyphenols (19). 
 Many factors can induce iron deficiency in population including diets low in 
available iron, increased demands for iron in pregnancy and infant growth, 
gastrointestinal blood loss. Then, iron deficiency, the most prevalent MNM, affects more 
than 30% of the world population (22). It develops in 3 stages. The first stage or iron 
deficiency is characterized by an absence of measurable iron stores. In the second one, 
also called iron deficient erythopoesis, evidences of restricted iron supply are proven. The 
third one, the most severe, is the stage of iron deficiency anemia characterized by 
hemoglobin rate below the normal threshold for age and sex (23). The assessment of iron 
status is challenging as most indicators can be affected by others factors; consequently, 
the best way to diagnose a deficiency is by combining many indicators (24). Moreover, 
susceptibility to iron deficiency varies according to the stage of life cycle. Generally, 
young children and pregnant women, because of the high iron demand of growth, are the 
most vulnerable populations. In countries with high prevalence of hookworms like 
African countries however, school children also can be iron deficient (20). For instance, a 
study realized in Ivory Coast revealed that the prevalence of iron deficiency was 63% in 
preschool children,  47% in school children and 41% in women (5). As indicated 
previously, iron deficiency leads to anemia in population, but also to impaired cognitive 
and physical performance, and to increase maternal and child mortality (18). A study in 
young children in Costa Rica showed that at baseline, children with iron deficiency 
scored lower on measures of mental and motor functioning than those who are non-iron-
deficient (25). 
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Folic acid 
Nutritional anemia in population can also be attributed to deficiency of folic acid, 
although this deficiency is mainly associated with birth defects in pregnant women. Folic 
acid  plays a central role in the synthesis and methylation of nucleotides that intervene in 
cell multiplication and tissue growth (18). Food like leafy green vegetables, fruits, yeast 
and liver are important source of folic acid. The RDA for folic acid are about 200 µg/d 
for preschool children, 300 µg/d for school children and 600 µg/d for pregnant women 
(19). Folic acid is inactivated by cooking (19).  Therefore, adequate amount depends on 
both the diet and the cooking type. Its deficiency, more prevalent in population 
consuming high amount of refined cereals, induces a macrocytotic or megalobalstic 
anemia characterized by large red blood cells as DNA synthesis decreases and neural 
tube defects in pregnancy (19).  
The global prevalence of folate deficiency is unknown because many countries do not 
have biochemical data about folate status; however, it is estimated that in developing 
countries, it affects 25% to 72% of women of childbearing (8, 26). Furthermore, 
numerous studies have demonstrated the effects of folic acid in reducing these birth 
defects. Evidence barely shown that the combination of folic acid and iron is more 
effective in preventing anemia than the administration of iron alone (27, 28, 29). 
The fortification program 
The public health implications of iron and folic acid deficiencies are important for 
individuals and countries as well. Overcoming this situation is therefore necessary to 
ensure an appropriate nation development. This was the consensus reached at the 
FAO/WHO International Conference on Nutrition (ICN) in December 1992, where 159 
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countries endorsed the World Declaration on Nutrition, pledging “to make all efforts to 
eliminate micronutrient deficiencies (18). To achieve this goal, United Nation agencies, 
governments, research institutions, and nongovernmental organization have developed 
strategies including improvement of population dietary intake through increased 
production, preservation, and marketing of micronutrient-rich foods combined with 
nutrition education, food fortification, supplementation, and global public health and 
other disease control measures (7, 18).  
Food fortification which refers to the addition of micronutrients to processed 
foods is one of the most widespread strategies. This program; however, has several 
requirements to ensure its success. For instance, to guaranty that the fortification program 
reach the intended target population, an appropriate food vehicle widely consumed 
through the year by this population must be selected. Also, selecting more than one food 
vehicle can be necessary to reach people with different dietary habits and using a staple 
food ensures access to different segment of the population. This strategy is advantageous 
because it does not require change in food habits, does not alter the characteristics of the 
food, and can produce nutritional benefits for the target population quickly. For these 
reasons, food fortification seems to be a cost effective way to reach target population that 
are at risk of micronutrient deficiency. Evidence supports that mandated fortification of 
food is the most effective long term approach to address micronutrient deficiency in 
populations (10, 11).  
For overcoming anemia in vulnerable population and in general population as 
well, Ivory Coast has mandated mass fortification of wheat flour with iron and folic acid 
in 2007 with the collaboration of NGOs like GAIN and HKI (16). Technically, iron 
 
 
9 
  
fortification is the most demanding because the most bioavailable irons compounds are 
the most likely to interact with vehicle food to produce undesirable organoleptic changes 
(18). Therefore, it is important to chose a iron compound with high bioavailability (i.e. 
the greatest relative bioavailability 1 (RBV) compared with ferrous sulfate) and with least 
undesirable side effects (18). 
Ferrous fumarate, an iron compound poorly soluble in water but soluble in dilute 
acid, is the one selected by the food fortification program in Ivory Coast, in association 
with folic acid. It is estimated that 60 ppm of ferrous fumarate and 2.6 ppm of folic acid 
are added to wheat flour in this country (30). This compound has relatively good 
absorption in normal healthy adults and adolescents because of its solubility in the gastric 
acid produced in the stomach. However, bioavailability of iron from ferrous sulfate may 
be lower in infants due to decreased acid production, Additionally, ferrous sulfate known 
to induce less sensory changes in vehicle food than water soluble iron compounds.  
Numerous studies have clearly demonstrated the effectiveness of iron fortification 
in decreasing anemia in population. In the United States, iron fortification of infant 
formulas has significantly reduced anemia in young children (31). In Venezuela, the 
fortification of wheat and maize flour with 50 mg/kg of iron associated to vitamin A and 
various B vitamins has been associated with a significant decrease in anemia prevalence 
from 19% to 10% in school children one year later (12, 13, 32). The fortification of milk 
with iron and vitamin C in Chile and folic acid fortification in Mexico also resulted in 
lower prevalence of anemia in children (15, 33). Studies have shown that in Morocco, the 
fortification of wheat flour with 45 mg/kg of iron with various B vitamins has 
significantly improved the mean of hemoglobin and decreased anemia in children (14). 
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In many other areas however, fortification programs have not yet been evaluated. 
In Ivory Coast, as in numerous other Sub-Saharan countries, there is a need of 
information regarding the effectiveness of fortification efforts. Therefore, in this study, 
we investigated the whether the mandated folic acid and iron fortification has reduced the 
prevalence of anemia in children of the pediatric unit of the university hospital of 
Treichville.
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CHAPTER III 
METHODS 
Study area and population 
 
Ivory Coast is a west Sub-Saharan African country with a tropical climate and 
vegetation dominated by forest and savannah. Abidjan, the economic capital of Ivory 
Coast, is the most populous city in the country. The common diet of the population is 
composed of grains (rice, maize, and millet) and tubers (plantains, yam, and cassava). 
The data used in this study were derived from the medical records of the pediatric 
unit of the university hospital of Treichville, one of the main hospitals in Abidjan. 
Patients received in this center came from all parts of the country. We analyzed the 
medical records of 500 children aged 5 to 14 years old, received in consultation during 
our study periods. Approval was obtained from the local institution (the direction of the 
pediatric unit) prior to conducting the study. The approval letter is present in appendix A. 
The study design was a retrospective and observational study on Ivorian children. 
Sampling 
 
From a total of 500 participants (250 for the pre-fortification and 250 for the post-
fortification period), 467 were selected. The period between January 1
st
 2004 and 
December 31
st
 2006 was considered as pre-fortification period and the period between  
January 1
st 
2008 and December 31
st
 20010
 
was regarded as the post-fortification period. 
The inclusion criteria were children from 5 to 14 years old with medical records 
including a blood count and who were released after consultation. The exclusion criteria
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were those without blood count or those hospitalized after consultation because their 
medicals condition were considered serious and should receive immediate treatment.  
Data Collection 
 
Data were retrieved by a physician from patients’ medical record and included 
demographic characteristics (age and sex), anthropometric measures (weight and height), 
and blood measures such as hemoglobin, hematocrit, red blood cell count (RBC), Mean 
corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), and mean 
corpuscular hemoglobin concentration (MCHC). These blood measures were used as 
indicators of anemia and type of anemia. 
Hemoglobin levels were treated both as a continuous variable, expressed in g/dL, 
and as a categorical variable for determining prevalence and likehood of anemia. Anemia 
was defined as a red blood cell count below the accepted lower level of the normal range; 
however, in the daily clinical routine, it is defined by hemoglobin concentration, which is 
below the recommended lower thresholds established by the local laboratory (34). In this 
study, anemia in children was defined as having hemoglobin concentrations <11 g/dL for 
children aged 5 years and <12 g/dL for children from 6 to 14 years old and hematocrit 
<34% as defined by WHO and macrocytosis was defined has having MCV values >97 fL 
(19, 23). 
Statistical Analysis 
The Statistical Package for the Social Sciences (SPSS) version 20.0 was used for 
statistical analysis. Normality test was performed on the data. All variable were not 
normally distributed. The non-parametric test Mann Whitney was used to compare mean 
difference of continuous variables including hemoglobin, hematocrit, RBC, MCV, MCH, 
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and MCHC between pre-fortification and post-fortification periods. The Chi Square test 
was performed to compare prevalence of anemia between the fortification periods. The 
Odds Ratio was used to compare likehood of anemia between the fortification periods. 
The level of statistical significance was set at <0.5
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CHAPTER IV 
RESULTS 
Sample sizes for indices of anemia, prevalence and likehood of anemia for the 
study are presented in Table 1. From 467 selected participants, 232 were included in pre-
fortification period and 235 in post-fortification period. 121 boys and 111 girls were from 
the pre-fortification period and 123 boys and 112 girls were from the post-fortification 
period.  
Means of hemoglobin and hematocrit by sex, age and socio economic status in 
pre-fortification and post-fortification periods are presented in Table 2. Overall mean 
hemoglobin concentration was 10.9 g/dL and did not change from 2004-2006 to 2008-
2010. In boys, mean hemoglobin concentration was 10.7 g/dL and did not differ from 
2004-2006 to 2008-2010. Also in girls the mean hemoglobin concentration remained 
constant between 2 periods and was 11.1 gdL. In other demographic categories, mean 
hemoglobin did not differ significantly. 
Overall mean hematocrit increased from 32.7% in 2004-2006 to 32.9% in 2008-
2010 (p=0.9). This trend was also observed in stratified analysis. In boys, mean 
hematocrit percent increased from 32% in 2004-2006 to 32.2% in 2008-2010 (p=0.9) and 
in girls, it increased from 33.4% in 2004-2006 to 33.7% in 2008-2010 (p=0.9). However, 
the differences were not significant.  
Means RBC and MCV by sex, age, and socio economic status in pre fortification 
and post fortification periods are presented in Table 3. Overall mean RBC was similar 
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during the 2 fortification periods. In boys, mean RBC decreased from 4.3.10
6
/mm
3
 in 
2004-2006 to 4.2.10
6
/mm
3
 in 2008-2010 (p=0.3), and in girls, mean RBC increased from 
4.3.10
6
/mm
3
 in 2004-2006 to 4.4.10
6
/mm
3
 in 2008-2010 (p=0.08). In all demographic 
categories examined, the difference in mean RBC was not significant.  
Overall mean MCV significantly increased from 76.8 fL in 2004-2006 to 77.6 fL 
in 2008-2010 (p=0.02). This trend was also observed in boys and girls. In boys, mean 
MCV increased from 74.9 fL in 2004-2006 to 76.2 fL in 2008-2010 (p=0.07), and in girls 
mean MCV increased from 78.7 fL in 2004-2006 to 79 fL in 2008-2010 (p=0.07). In all 
demographic categories, the difference of mean MCV was not significant except for girls 
aged 5-9 years where we observed a significant increase of mean MCV from 75 fL in 
2004-2006 to 79.1 fL in 2008-2010 (p=0.01). 
Means of MCH and MCHC by sex and age in pre fortification and post 
fortification periods are presented in Table 4. In boys, mean MCH increased from 24.9 pg 
in 2004-2006 to 25.5 pg in 2008-2010 (p=0.2) whereas in girls mean MCH decreased 
from 26.4 pg in 2004-2006 to 25.9 pg in 2008-2010 (p=0.9). However, these differences 
were not significant. Overall mean MCHC significantly decreased from 32.8 g/dL in 
2004-2006 to 32.4 g/dL in 2008-2010 (p=0.02). However, this reduction was significant 
only in girls (p=0.03) not in boys. When data on girls were stratified by age in girls aged 
5-9 years the mean MCHC decreased from 32.6 g/dL in 2004-2006 to 32.0 g/dL in 2008-
2010 (p=0.05). 
Prevalence of anemia by sex and age in pre-fortification and post-fortification 
periods are presented in Table 5. Overall prevalence of anemia did not change from 
2004-2006 to 2008-2010. Similar trends were observed in all demographic categories 
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examined. The likehood of having anemia in the pre fortification period relative to the 
post fortification period is presented in Table 6. Overall, the odds of having anemia were 
similar in pre fortification and post fortification period, OR=1 (95%CI: 0.7-1.6). 
Similarly, when data were stratified by sex and age, there was no change in the likehood 
of having anemia in the pre-fortification period compared to post-fortification period. The 
individual data assorted with this project are available in appendix B.
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Table 1 
Sample sizes for indices of anemia, prevalence, and likehood of anemia by sex and age in 
the retrospective study on the children of Ivory Coast
1
 
 
Folic acid and iron fortification periods
2 
 
Pre-fortification
 
Post-fortification 
 
(2004-06)
 
(2008-10)
 
All subjects 
 
232
 
235
 
Boys   121
 
123
 
 Age 
  
  5-9y       
 
58 72
 
  10-14y    
 
63
 
51
 
 
  
Girls            111
 
112
 
 Age 
  
  5-9y       
 
53
 
66
 
  10-14y    
 
58
 
46
 
 
1
 The data are based on examination and complete blood count of children from 5 to 14 
years, n=467. 
2
 The mandated fortification program began in January 2007. The pre-fortification period 
was from 2004 to 2006, and the post-fortification period was from 2008 to 2010. 
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Table 2 
Means of hemoglobin and hematocrit by sex and age in the retrospective study on the 
children of Ivory Coast
1 
               Hemoglobin                Hematocrit 
 Pre-fort
2 
Post-fort
3 
P value 
4 
Pre-fort
2 
Post-fort
3 
P value 
4 
 (2004-06)
 
(2008-10)
 
(2004-06 
vs 2008-
10)
 
(2004-06)
 
(2008-10)
 
(2004-06 
vs 2008-
10)
 
                          g/dl                           % 
All subjects 
 
10.9 ± 1.5 10.9 ± 1.4 0.8 32.7 ± 4.5 32.9 ± 4.3 0.9 
Boys   10.7 ± 1.4 10.7 ± 1.3 0.9 32.0 ± 4.2 32.2 ± 4.3 0.9 
 Age       
  5-9y       
 
10.4 ± 1.3 10.6 ± 1.2 0.5 31.3 ± 3.9 31.9 ± 3.8 0.4 
  10-14y    
 
10.9 ± 1.4 10.8 ± 1.5 0.5 32.7 ± 4.4 32.6 ± 5.0 0.6 
Girls            11.1 ± 1.6 11.1 ± 1.4 0.8 33.4 ± 4.6 33.7 ± 4.2 0.9 
 Age       
  5-9y       
 
10.9 ± 1.6 10.1  ± 1.3 0.7 32.8 ± 4.8 33.8 ± 4.1 0.3 
  10-14y    
 
11.3 ± 1.5 11.2 ± 1.5 0.6 33.9 ± 4.4 33.5 ± 4.4 0.4 
 
1
The data are based on examination and complete blood count of children from 5 to 14 
years, n=467. All values are means ± SEMs 
2
The data for the pre fortification period were collected before the mandated fortification 
began. 
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3
The data for the post fortification period were collected after the mandated fortification 
began. 
4
Significance between pre-fortification (2004-2006) and post-fortification (2008-2010) 
periods (Mann-Whitney Test).  
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Table 3 
Means of RBC and MCV by sex and age in the retrospective study on the children of 
Ivory Coast
1 
 
                      RBC
 
                       MCV
 
 
Pre-fort
2 
Post-fort
3 
P value 
4 
Pre-fort
2 
Post-fort
3 
P value 
4 
 
(2004-06)
 
(2008-10)
 
(2004-06 
vs 2008-
10)
 
(2004-06)
 
(2008-10)
 
(2004-06 
vs 2008-
10)
 
 
                    10
6
/mm
3 
                          fL
 
All subjects 
 
4.3 ± 0.7 
 
4.3 ± 0.6
 
0.7
 
76.8 ± 10.3
 
77.6 ±7.9
 
0.02
 
Boys   4.3 ± 0.7
 
4.2 ± 0.5
 
0.3
 
74.9 ± 9.6
 
76.2 ± 7.9
 
0.07
 
 Age 
      
  5-9y       
 
4.2 ± 0.7 4.2 ± 0.5
 
0.4
 
74.6 ± 10.2
 
77.2 ± 6.9
 
0.06
 
  10-14y    
 
  4.3 ± 0.9
 
4.3 ± 0.5
 
0.6
 
75.4 ± 9.2
 
74.9 ± 8.9
 
0.7
 
       
Girls            4.2 ± 0.5
 
4.4 ± 0.6
 
0.08
 
78.7 ± 10.6
 
79.0 ± 7.8
 
0.07
 
 Age 
      
  5-9y       
 
4.4 ± 0.7 4.4 ± 0.6
 
0.4
 
75.2 ± 7.8
 
79.1 ± 8.4
 
0.01
 
  10-14y    
 
4.1 ± 0.6
 
4.3 ± 0.6
 
0.2
 
81.8 ± 11.8
 
78.9 ± 6.9
 
0.9
 
 
1
The data are based on examination and complete blood count of children from 5 to 14 
years, n=467. All values are means ± SEMs. 
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2
The data for the pre fortification period were collected before the mandated fortification 
began. 
3
The data for the post fortification period were collected after the mandated fortification 
began. 
4
Significance between the pre-fortification (2004-2006) and the post-fortification (2008-
2010) periods (Mann-Whitney Test).
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Table 4 
Means of MCH and MCHC by sex and age in the retrospective study on the children of 
Ivory Coast
1 
 
                       MCH
 
                     MCHC
 
 
Pre fort
2 
Post fort
3 
P value 
4 
Pre fort
2 
Post fort
3 
P value 
4 
 
(2004-06)
 
(2008-10)
 
(2004-06 
vs 2008-
10)
 
(2004-06)
 
(2008-10)
 
(2004-06 
vs 2008-
10)
 
 
                         Pg
 
                          g/dL
 
All subjects 
 
25.6 ± 3.8
 
25.7 ± 2.8
 
0.3
 
32.8 ± 2.2
 
32.4 ± 2.1
 
0.02
 
Boys   
 
24.9 ± 3.4
 
25.5 ± 2.9
 
0.2
 
32.8 ±2.2
 
32.5 ± 2.2
 
0.2
 
 Age 
      
  5-9y       
 
25.4 ± 3.2
 
25.7 ± 2.9
 
0.3
 
32.6 ± 2.1
 
32.0 ± 2.0
 
0.05
 
  10-14y    
 
25.2 ± 3.3
 
25.3 ± 2.9
 
0.6
 
32.8 ± 2.1
 
32.8 ± 2.3
 
0.7
 
Girls            26.4 ± 4.0
 
25.9 ± 2.6
 
0.9
 
32.9 ± 2.1
 
32.3 ± 2.0
 
0.03
 
 Age 
      
  5-9y       
 
25.4 ± 3.2
 
25.7 ± 2.9
 
0.3
 
32.6 ± 2.1
 
32.0 ± 2.1
 
0.05
 
  10-14y    
 
27.3 ± 4.5
 
26.3 ± 2.1
 
0.6
 
33.1 ± 2.1
 
32.8 ± 1.9
 
0.5
 
 
1
The data are based on examination and complete blood count of children from 5 to 14 
years, n=467. All values are means ± SEMs. 
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2
The data for the pre fortification period were collected before the mandated fortification 
began. 
3
The data for the post fortification period were collected after the mandated fortification 
began. 
4
Significance between pre-fortification (2004-2006) and post-fortification (2008-2010) 
periods (Mann-Whitney Test). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
24 
  
Table 5 
Prevalence of anemia by sex and age in the retrospective study on children of Ivory 
Coast
1 
 
                                Prevalence of anemia
2  
 
Pre fortification 
3
 
(2004-06)
 
Post fortification
4
 
(2008-10)
 
P value
5 
(2004-06 
vs                                                                                                                    
2008-10) 
  
% 
 
All subjects                                   77.2                             
 
77.0                                  
 
0.9
 
Boys                                              82.6                   
 
80.5                                 
 
0.7
 
 Age 
   
  5-9y                                         
 
84.5                      
 
81.9                                  
 
0.7                               
 
  10-14y                                        81.0                    78.4                                  
 
0.7
 
Girls                                               71.2                            73.2                                   
 
0.7
 
 Age 
   
  5-9y                                                                         
 
75.5 68.2 0.4 
  10-14y                                        67.2 80.4 0.1 
 
1
The data are based on examination and complete blood count of children from 5 to 14 
years, n=467. 
2
Anemia was defined a hemoglobin concentration<11 g/dL for children under 6 years and 
<12g/dL for children 6-14 years 
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3
The data for the pre fortification period were collected before the mandated fortification 
began. 
4
The data for the post fortification period were collected after the mandated fortification 
began. 
5
Significance between pre-fortification (2004-2006) and post-fortification (2008-2010) 
periods (Chi Square Test).  
 
 
26 
  
Table 6 
Odds ratios (ORs) and 95% CIs of having anemia before and after iron and folic acid 
fortification of wheat flour began in the retrospective study on children of Ivory Coast
1 
  
Fortification period
  
OR 95%CI 
 
Pre fortification
2
 
(2004-06) 
Anemia
4 
Post fortification
3 
(2008-10) 
Anemia
4 
 
 
Cases (n)
 
Cases (%)
 
Cases (n)
 
Cases (%)
  
All 
subjects 
 
179
 
77.2
 
181
 
70.0
 
1.01
 
0.7-1.6                   
 
Boys 
 
100
 
82.6
 
99
 
80.5
 
1.15
 
0.6-2.2
 
Girls 
 
79
 
71.2
 
82
 
73.2
 
0.9
 
0.5-1.6
 
 
1
 The data are based on examination and complete blood count of children from 5 to 14 
years, n=467. 
2
The data for the pre fortification period were collected before the mandated fortification 
began. 
3
The data for the post fortification period were collected after the mandated fortification 
began. 
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4
Anemia was defined a hemoglobin concentration<11 g/dL for children under 6 years and 
<12 g/dL for children 6-14 years
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CHAPTER V 
DISCUSSION AND CONCLUSION 
In this study, we report the first data on the impact of mandated fortification of 
folic acid and iron in Ivory Coast children. We compared indices, prevalence and 
likehood of anemia in children aged 5-14 years old before and after the fortification 
began in the pediatric unit of the university hospital of Treichville.  The main finding is 
that the mandated fortification of wheat flour with folic acid and iron did not result in a 
significant change in indices of anemia and prevalence of anemia in these children. 
Hemoglobin concentration, hematocrit, prevalence, and likehood of anemia in children of 
Ivory Coast did not change from the pre to the post fortification period. Interestingly, 
MCV significantly increased during this period. 
Similar trends were found among several studies. In an Indian placebo control 
trial, hemoglobin concentrations did not change in schoolchildren after a community 
level  micronutrient fortification program (35). A South African study also reported no 
improvement in hemoglobin concentration in schoolchildren after an iron fortification 
program (36).   
More studies however challenge this view. The effectiveness of iron fortification 
programs was ascertained in many countries thanks to the improvement of indices and 
prevalence of anemia and iron status. In Brazilian children, iron fortification resulted in 
significant increase in mean hemoglobin (37). An efficacy trial conducted to evaluate 
iron fortification in South African and Philippians schoolchildren as well showed
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improvement in hemoglobin (38, 39). Another study conducted in central Asian countries 
demonstrated a beneficial effect of iron fortification program. In the study, a significant 
decrease in prevalence of anemia and a significant increase in hemoglobin  were 
observed (40). In the United States, iron fortification of infant formulas has significantly 
reduced anemia in young children (31). In Venezuela, the fortification of wheat and 
maize flour with 50 mg/kg of iron, vitamin A, and B vitamins has been associated with a 
significant decrease in anemia prevalence from 19% to 10% in school children one year 
later (11, 13, 32). In this study, the change in anemia after fortification cannot be solely 
attributed to iron although it may have played a major role. The fortification of milk with 
iron and vitamin C in Chile and folic acid in Mexico also resulted in lower prevalence of 
anemia in children (15, 33).  Finally, studies have revealed that in Morocco, the 
fortification of wheat flour with 45 mg/kg of iron with various B vitamins has 
significantly improved the mean of hemoglobin and decreased anemia in children (14). 
The lack of apparent beneficial effects of iron and folic acid mandated 
fortification in children of Ivory Coast could be attributed to several reasons. First, the 
choice of food vehicle for the fortification program could explain these findings. 
Research has identified that wheat flour was the best vehicle for iron fortification 
program because the bioavailability of iron added to this food is greater than that added 
to other staple food including maize and rice (41). Nevertheless, the selection of wheat 
flour as a vehicle for mandated double fortification is not a suitable choice for the Ivorian 
population. According to /FAO/WHO recommendations, the food to be fortified must be 
consumed in sufficient amounts by nearly all people in the target population (18). In 
countries with higher wheat consumption such as South America where intake is 
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estimated to more than 100 g/capita/day, wheat flour is the best vehicle (42). In Ivory 
Coast, however, only 43 g/capita/day of wheat flour is available versus 167 g/capita/day 
of rice (30). The consumption of wheat flour is therefore too low to deliver sufficient 
fortifying micronutrients. In this specific case, rice could be a logical choice. Efforts in 
iron fortification of rice have begun in countries like Philippines, Papua New Guinea, 
Indonesia but no large scale programs have been implemented (41). In Philippines, 
evidence reported effectiveness of iron-fortified rice in reducing anemia in preschool 
children (43). Further research is therefore needed to develop rice fortification and ensure 
an efficient alternative to wheat flour. 
Second, hemoglobin concentrations are commonly used to estimate the 
prevalence of anemia in population but not to determine the causes. In addition to low 
iron intake, infectious diseases, intestinal parasitic diseases, and congenital 
hemoglobinopathies (sickle-cell and thalassemies) are causes of anemia in tropical 
conditions such as Ivory Coast (44, 45). Because inflammation impairs iron absorption 
and utilization, the efficacy of iron fortification may be jeopardized  in population in sub-
Saharan Africa with high rates of infections (17). A randomized controlled trial  
conducted in 6-14 years old  schoolchildren in Ivory Coast revealed that at baseline more 
than 70% of participants were anemic and about 55% were infected with some type of 
helminthes species (18). In this context, evidence suggests that an active helminthes 
control must be associated to efforts to control iron deficiency anemia (46, 47). Malaria 
also is a health burden for children living in tropical areas like Ivory Coast. Another 
Ivorian study reported  more than 50% of malaria prevalence in school age children and 
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about 9% of  sickle-cell trait (5). Therefore, the high prevalence of inflammatory 
condition could explain the inefficacy of fortification efforts in Ivorian children. 
Finally, the hospital setting of the study could justify our results. Overall mean 
hemoglobin concentrations were low during the 2 fortification periods (10.9 g/dL) and 
prevalence of anemia were high (>70%) because our participants were sick children. We 
might have apparent benefits of fortification program if the study has been conducted in 
normal children. 
Strengths and limitations 
 
 To our knowledge, this is the first study to examine the effectiveness of mandated 
fortification of iron and folic acid in Ivory Coast. This is important because the study 
gives first picture of a program begun 5 years ago. Moreover, it will guide further 
investigations needed to adjust fortification efforts to the Ivorian context. However, the 
results of the present study should be viewed in the light of some limitations. Because 
this study is a retrospective study, data on some variables are not available for some 
subjects. Also due to observational study, the causality should not be assumed. Because 
the study was conducted in one hospital in the capital city of Ivory Coast, it was not 
known whether these results can be applied to the Ivorian children at large.   
Moreover, the present study mainly used hemoglobin as indicator of anemia but 
did not use any indicators of iron deficiency. As hemoglobin and serum ferritin are 
considered as the most efficient indicators of population response to iron interventions, 
we should have also included serum ferritin in our analysis (50). 
Finally, the absence of food frequency questionnaires to assess the dietary intake 
of participants is another limitation. This tool could have provided relevant information 
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and given data if children with iron deficiency ate enough processed wheat products at 
regular intervals. 
Recommendations and conclusion 
Ours findings need confirmation by further studies. We recommend for these 
studies the combination of various biochemical indicators like hemoglobin and serum 
ferritin to assess the effectiveness of iron and folic acid fortification. Finally, we suggest 
future researches to develop rice fortification and ensure a valuable alternative to wheat 
flour fortification.  In conclusion, in the Ivorian context, further research is needed to 
design effective fortification intervention that can reduce the burden of anemia and 
improve nutritional status in children
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Appendices B 
 
Order Fortper Age Sex Anemia Hb Hct % RBC MCV MCH MCHC 
1 1 10 2 1 9.3 31.6 4.45 71 20.9 29.4 
2 1 6 2 1 11.7 36.4 4.59 79.3 25.5 32.2 
3 1 13 2 1 10.5 31.6 4.23 74.5 24.9 33.4 
4 1 10 1 1 10.7 31.9 4.32 73.8 24.8 33.56 
5 1 11 1 1 9.1 28 3.01 91 30 32 
6 1 5 1 2 11 36.9 4.32 85.2 25.3 29.7 
7 1 8 2 1 9.7 33.8 4.82 70.2 20.2 28.7 
8 1 11 1 1 10.1 29.6 3.67 80.7 31 34.8 
9 1 10 1 1 11.9 37.2 4.7 88.9 25.6 30.8 
10 1 5 2 2 13.6 39.3 5.38 73 25.3 34.7 
11 1 9 2 1 11.9 34.28 4.2 78.3 27.4 33.02 
12 1 10 1 1 10.8 31.6 3.09 76.2 25.3 31.6 
13 1 11 1 1 9 25.6 3.67 69.8 24.5 35.1 
14 1 6 1 1 10.8 30.4 3.92 79.6 28.2 33.4 
15 1 12 1 1 11.3 38.2 5.21 73.8 21.7 29.9 
16 1 13 2 2 12.8 39 5.4 74 23 33 
17 1 8 1 1 9.8 29.8 3.16 94.5 30.9 32.8 
18 1 11 2 1 9.6 29.1 3.71 78.4 25.9 33 
19 1 8 2 2 13 41.7 4.36 85.5 29.7 31.1 
20 1 9 1 1 10.6 29.3 2.64 100 24.2 32 
21 1 6 1 1 9.1 27.1 3.4 79.6 26.9 33.7 
22 1 12 2 1 11.2 33.8 4.3 79.3 26.2 28.4 
23 1 7 1 1 9.8 35 5.06 70.1 19.6 28 
24 1 9 1 1 11.5 32.2 3.85 83.5 29.8 35.7 
25 1 8 1 1 9.9 26.1 3.75 69.6 26.4 37.9 
26 1 12 2 1 11.9 33.8 4.53 74.5 26.3 35.3 
27 1 5 2 1 9.8 31 3.92 79 25.1 31.8 
28 1 12 1 2 13 37.3 5.16 72.3 25.3 35 
29 1 11 2 2 12.9 39.7 5.11 77.7 25.3 32.5 
30 1 7 1 2 12.6 37.1 4.61 85.1 28.3 33.8 
31 1 6 2 1 10.7 33.3 4.04 82.2 26.5 32.2 
32 1 6 2 1 9.6 28.5 3.5 70.8 25.1 31.2 
33 1 5 1 1 9.2 28.2 3.51 63.5 20.6 25.7 
34 1 9 1 1 10.8 31.2 3.37 72.4 25.3 30.8 
35 1 7 1 1 9.7 29.7 3.36 88.4 28.8 32.6 
36 1 11 1 1 10.6 33.5 5.04 66.5 21 31.6 
37 1 13 1 2 12.1 33.1 3.71 89 32.7 36.8 
38 1 9 1 2 12.7 35.7 4.32 82.6 29.3 35.5 
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39 1 7 1 1 11.4 36.4 4.91 74.4 23.2 31.1 
40 1 11 2 1 11.8 34.5 5.36 64.5 22 34.1 
41 1 9 2 1 11.5 35.5 4.3 83.2 27.5 30.7 
42 1 12 2 1 10.5 33.2 5.12 64.8 20.6 31.8 
43 1 8 1 1 11.1 31.5 4.57 69 24.3 35.2 
44 1 12 2 1 10.9 31.1 4.46 69.7 24.4 34.9 
45 1 9 2 1 9.3 27.4 2.86 68.5 24.3 30.9 
46 1 12 2 1 8.2 26.4 3.68 71.9 22.4 31.2 
47 1 13 2 2 12.1 34.9 4.13 84.5 29.2 34.5 
48 1 11 1 1 8 26.5 3.3 80.4 24.4 30.3 
49 1 12 2 1 10.3 31.8 4.28 74.3 24.1 32.4 
50 1 12 1 1 9.1 28.3 4.14 80.2 22.6 30.2 
51 1 14 2 1 10.8 34.3 4.03 84.9 26.7 31.5 
52 1 12 2 1 11.6 36.5 5.31 68.7 21.9 31.8 
53 1 11 1 1 11.4 35.2 5.13 68.5 22.3 32.5 
54 1 8 1 1 9.8 29.1 3.44 84.4 26.5 30.8 
55 1 7 2 1 9.8 27.6 4.17 66.3 23.5 35.2 
56 1 12 1 1 9.5 31.4 4.41 71.4 21.6 30.3 
57 1 7 2 2 12.4 35.9 3.96 90.7 31.3 34.5 
58 1 13 2 1 11 36 4.9 73 22.6 31.1 
59 1 11 1 1 9.3 26.8 3.74 71.7 24.9 34.7 
60 1 10 1 2 12.2 40.3 5.13 78.5 23.9 30.4 
61 1 12 1 1 9.9 30.2 4.11 73.2 23.3 30.8 
62 1 12 1 1 9.8 29.5 4.65 63.4 21.1 33.2 
63 1 5 1 2 13.4 39.6 5.9 98.3 28.2 37.1 
64 1 11 1 1 10.3 31.9 4.66 70.6 22.1 31.3 
65 1 9 2 1 10.2 30.9 4.2 80.6 24.8 33.3 
66 1 13 1 1 9 28.2 3.23 87.3 28 32.1 
67 1 14 2 2 13.6 42.4 3.97 106.7 34.2 32.1 
68 1 7 2 1 10.6 31.2 3.6 86.6 33.9 29.4 
69 1 11 1 1 10.9 33.1 4.26 77.8 25.5 32.9 
70 1 10 2 1 10.5 30.3 3.92 77.3 26.8 34.7 
71 1 12 2 1 9.7 32.6 4.29 75.8 22.7 29.9 
72 1 11 1 2 13.2 39.5 5.17 75.3 27.3 32.2 
73 1 7 1 1 9.4 30.2 5.61 63.6 20.8 25.9 
74 1 7 2 2 12.9 38.2 4.73 80.8 27.4 33.8 
75 1 12 1 1 11 34 5.26 65 20 32 
76 1 8 1 1 11.1 34 4.13 64 27 32 
77 1 7 1 1 11.8 36.4 4.35 83.8 27.1 32.4 
78 1 6 2 1 11.5 34.8 4.2 78.6 27.4 31.9 
79 1 7 1 1 10.1 31.2 4.29 78.5 25.1 30.2 
80 1 7 2 1 11.6 33.8 4.8 76.2 27.1 31.9 
81 1 11 1 1 9.5 26.6 3.22 82.8 29.6 35.7 
82 1 10 2 1 9.6 31.1 4.91 63.3 19.5 30.8 
83 1 11 1 1 11.5 33.9 4.05 76.4 26.1 34.1 
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84 1 10 2 1 11.2 34 3.1 89.6 26.8 30.4 
85 1 8 1 1 8.8 23.4 2.5 93.4 30.5 35.6 
86 1 6 2 2 15.5 45.3 5.6 80.9 27.7 34.2 
87 1 5 2 1 10.5 31.6 4.95 63.8 21.3 33.4 
88 1 10 2 1 9.2 28.3 3.81 59.6 21.4 30.2 
89 1 8 1 1 10.1 32.8 4.18 78.5 24.2 30.8 
90 1 10 2 1 10.4 31 4.24 73.2 24.6 33.7 
91 1 12 1 1 10.2 29.4 3.74 78.5 27.1 34.6 
92 1 12 1 1 10.2 29.1 4.25 68.6 24.1 35.1 
93 1 11 1 1 11.9 35.1 4.77 73.5 24.9 33.9 
94 1 9 1 1 10.8 31.6 3.97 79.7 27.2 34.1 
95 1 12 1 2 12 36.4 5.12 71.2 23.5 33 
96 1 12 2 2 12.3 36.9 4.29 90.6 27.9 33.6 
97 1 13 1 2 12.4 38.5 5.56 69.1 22.2 32.2 
98 1 6 1 1 8.3 25.8 4.01 70.2 22.6 32.1 
99 1 12 2 2 12.3 34.9 3.44 101.6 35.8 35.2 
100 1 13 2 2 12.5 39.5 3.81 103.7 32.9 31.7 
101 1 12 2 1 11.6 35.8 4.1 85.7 28.5 32.6 
102 1 11 2 1 11.8 34.2 4.8 76.3 28.1 31.4 
103 1 12 2 2 12.2 33.1 3.51 94.1 34.7 34.9 
104 1 12 1 1 11.8 32.9 3.22 102 36 36 
105 1 11 1 1 10.6 32.7 4.61 71 22.9 32.3 
106 1 10 2 1 9.9 27.7 3.74 73.9 26.3 35.6 
107 1 12 2 1 9.1 26.6 2.37 112.4 38.5 34.2 
108 1 6 1 1 9.7 30.7 4.63 60.1 19 31.7 
109 1 8 2 2 12.2 35 3.68 95.1 33.1 34.8 
110 1 7 2 1 9.1 27.9 3.81 65.3 20 26.8 
111 1 6 2 1 9.3 27.2 4.16 65.3 22.5 34.4 
112 1 8 2 1 11.1 35.3 5.06 69.7 21.9 31.4 
113 1 7 1 1 9.4 29 3.45 69.5 22.3 33.1 
114 1 6 2 2 12.7 36.4 4.8 75 26.2 34.8 
115 1 6 2 1 8 22.8 2.87 79.5 27.8 35 
116 1 6 1 1 8.6 25.2 3.34 75.3 25.7 34.2 
117 1 8 2 1 11 35 4.75 73.8 23.1 31.3 
118 1 6 1 1 9.4 29.1 3.41 85.3 27.6 32.3 
119 1 8 1 1 10.8 32.7 4.79 68.2 22.5 33 
120 1 7 1 1 11.7 33.4 4.79 69.8 24.6 35.2 
121 1 9 2 1 9.5 31 4.1 80.6 27.9 33 
122 1 12 1 1 10.5 30.7 4.58 67 23 34.3 
123 1 7 2 1 9.4 29.1 4.01 77.3 25.3 28.1 
124 1 5 2 1 9.6 28.9 4.07 72.2 23.5 30.7 
125 1 6 1 2 12.5 38.9 4.57 85.1 27.4 32.1 
126 1 7 2 1 10.9 28.8 3.46 83.2 31.5 37.8 
127 1 8 2 1 10.6 30.7 5.11 60.1 20.7 34.5 
128 1 9 2 1 9.4 28 3.8 73 23.5 29.6 
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129 1 9 1 1 9.7 28.7 4 71.8 24.2 33.8 
130 1 6 1 1 8.2 25 3.85 65 21.2 32.7 
131 1 8 1 2 12.3 34.9 5 69.8 24.5 35.1 
132 1 10 1 2 12 34 4.12 85.9 29.4 34.3 
133 1 6 1 1 9.9 30.1 5.3 71.9 26.7 30.6 
134 1 8 1 1 9.7 30.4 4.29 69.5 22 29.3 
135 1 9 2 1 8 22.7 3.44 66 23.2 35.1 
136 1 10 2 1 8.1 25.4 3.25 78 25 32.1 
137 1 8 1 1 8.3 25.6 4.45 57.6 18.6 32.4 
138 1 12 2 2 14.1 42.3 3.75 102 35.5 34.7 
139 1 13 1 1 11.4 33.9 5.67 59.7 20.1 33.6 
140 1 14 1 1 11.6 34.4 4.11 83.6 28.2 33.7 
141 1 11 2 2 12.5 38 4.91 77.3 25.5 33.1 
142 1 10 1 1 11.3 33.2 3.92 84.7 28.8 34 
143 1 12 2 1 11.8 37.6 4.92 76.4 24 31.4 
144 1 13 1 1 10.6 30.1 3.96 76 26.7 35.1 
145 1 10 2 2 13.8 41.3 4.13 100 33.4 33.4 
146 1 11 1 1 10.3 36.3 5.13 70.8 20.1 28.4 
147 1 12 1 1 11.4 31.5 3.33 94.5 34.3 36.3 
148 1 12 2 2 13.2 40.54 4.88 95.4 27.1 33.4 
149 1 10 1 1 10.3 33 4.7 70.2 21.9 31.2 
150 1 6 1 1 11.5 35.6 5.46 65.3 21.1 32.3 
151 1 13 2 2 14.2 42 3.77 108 37 34.6 
152 1 8 1 1 9.2 27.4 4.55 60.2 20.3 33.6 
153 1 6 2 1 11.07 33.8 5.2 78.2 26.4 33.6 
154 1 6 2 1 9.3 30 5.32 56.4 17.5 31.1 
155 1 5 1 1 10.2 31.3 5.13 60.9 19.9 32.6 
156 1 6 1 2 13.1 36.8 5.2 70.9 25.2 35.6 
157 1 7 1 1 10.5 31.1 4.99 62.3 21 33.7 
158 1 12 1 1 8.7 24.3 3.42 71.3 25.4 34.7 
159 1 6 2 2 12.7 37.4 5.54 67.6 22.9 33.9 
160 1 6 2 1 11 33.6 4.28 79.7 26.1 29.4 
161 1 6 1 1 10.7 30.2 4.42 68.3 24.4 35.4 
162 1 7 1 1 9 25.8 3.71 69.4 24.3 35.1 
163 1 14 1 1 11.8 33.3 4.49 80.7 27.4 34 
164 1 6 2 1 9.2 29.3 3.72 78.6 24.7 31.5 
165 1 11 1 1 9.3 31.3 4.26 73.5 21.9 29.7 
166 1 5 1 2 12.3 36.7 4.8 81.6 27.1 33.2 
167 1 10 2 1 9.7 26.6 3.74 71 26 36.7 
168 1 11 2 2 14.8 44.9 4.93 95.3 32.2 38 
169 1 7 1 1 9.4 29 4.87 59.5 19.3 32.4 
170 1 5 2 2 11.4 33.6 4.84 69.5 23.5 33.8 
171 1 12 2 2 12.2 37 4.24 87.2 28 33.6 
172 1 12 2 1 9.8 28.4 3.71 76.4 26.4 34.5 
173 1 9 1 1 9.6 29.3 4.69 62.4 20.6 33 
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174 1 10 2 1 10.2 30 2.87 76 27 35 
175 1 10 2 1 10.9 36.3 4.87 74.5 22.4 30 
176 1 11 1 1 10.5 31.2 4.83 64.7 21.8 33.6 
177 1 11 2 2 12.3 36.7 4.8 78.2 27.4 33 
178 1 10 2 1 9.9 31.9 4.11 77.6 24.2 31.2 
179 1 11 1 1 11.7 34.1 4.35 76.8 25.6 31.8 
180 1 12 1 1 9.5 30.2 5.42 55.7 17.5 31.4 
181 1 12 1 1 9.5 29.4 4.89 60.1 19.4 32.1 
182 1 12 1 2 12.9 39.5 4.01 98.5 30.3 32.6 
183 1 9 1 1 10.8 33 5.37 61.5 20.1 32.7 
184 1 11 2 2 12.3 34.9 4.24 82.4 29 35.2 
185 1 11 1 1 9.8 29.5 4.39 67.2 22.4 33.3 
186 1 10 1 1 9.6 30.1 4.16 72.2 23.1 31.9 
187 1 9 1 1 10 28.2 3.75 75.2 26.6 35.4 
188 1 13 2 1 11.5 34.7 4.1 80 28.1 30.7 
189 1 11 2 1 10.8 31.2 3.89 77.4 26.3 30.6 
190 1 10 1 1 11.3 32.2 5.12 62.9 22 35 
191 1 5 1 1 10.7 30.3 4.03 75.3 26.4 35.1 
192 1 5 2 1 9.8 29 4.11 70.5 22.6 30.8 
193 1 10 2 1 10 30.4 4.1 82.5 25.7 32.1 
194 1 13 1 2 12.7 38.3 4.26 74 27.3 33.6 
195 1 11 2 2 13.2 33.9 3.45 98.3 38.2 38.9 
196 1 9 1 1 11.2 33.6 4.16 75.9 26.9 34.5 
197 1 11 2 1 11.7 33.1 4.29 77.1 27.3 35.5 
198 1 10 2 1 10.3 30.3 3.49 86.8 29.4 33.8 
199 1 13 1 2 14.5 44.1 5.34 91.3 27.2 26.9 
200 1 11 2 2 13.8 39.7 4.12 96.3 33.6 34.9 
201 1 10 2 1 11 32.2 4.16 83.6 28.8 34.5 
202 1 12 1 1 11.2 34.6 4.31 80.2 26.6 32.3 
203 1 9 2 1 8 22.7 3.44 66 23.2 35.1 
204 1 13 2 1 10.5 31.5 3.93 80.1 26.1 33.4 
205 1 6 2 1 11.4 32.4 4.82 67.3 23.7 35.2 
206 1 11 1 1 10 30.9 4.12 75 24.3 29.7 
207 1 13 2 1 10.5 32.1 4 80.3 26.9 30.4 
208 1 9 1 1 8.6 26.7 4.2 63.7 20.6 32.3 
209 1 6 2 2 13.9 41.6 6.51 63.9 21.3 33.3 
210 1 6 1 1 11.9 37.5 4.42 85 27 31.8 
211 1 10 1 1 10.8 31.1 3.75 63 28.9 34.9 
212 1 11 1 1 8.4 22.6 3.05 74.1 27.5 36 
213 1 6 2 1 10.9 32.3 4.51 71.7 24.2 33.7 
214 1 10 1 2 14.2 45.2 4.63 78.9 26.1 31.5 
215 1 9 2 2 15 43.8 5.35 82 28 34.1 
216 1 12 2 1 11 32.3 4.15 77.8 26.5 34.1 
217 1 7 1 1 11.3 33.2 4.14 80.2 27.3 34.1 
218 1 6 2 1 11 32 3.86 82.9 28.6 34.5 
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219 1 5 2 2 11.3 33.6 4.47 75 25.2 33.6 
220 1 6 1 1 8.1 23.3 2.98 78.1 27.3 35 
221 1 6 1 2 11.4 35.7 4.81 74.2 23.7 32 
222 1 12 1 1 12.6 35.6 4.56 78.2 27.6 35.3 
223 1 8 1 1 11.5 34.2 4.47 83.6 25.8 30.9 
224 1 10 1 1 10.1 31.8 3.72 72.8 26.2 32.5 
225 1 5 2 1 10.4 32.7 4.52 72.3 23 32 
226 1 9 2 1 10.9 32.4 4.28 76 25.4 33.6 
227 1 11 1 1 9.3 28.5 4.1 72.5 23.1 28.6 
228 1 11 1 2 13.2 38.6 5.24 73.7 25.2 34.3 
229 1 9 2 1 10.9 32.4 4.28 76 25.4 33.6 
230 1 5 2 2 11 33.8 4.3 80.6 26.5 29.8 
231 1 6 2 1 11.5 34.8 4.2 78.6 27.4 31.9 
232 1 7 2 1 11.8 36.4 4.35 83.8 27.1 32.4 
233 2 12 1 2 12.1 36.8 4.2 86.7 28.9 34.1 
234 2 12 2 1 10.6 29.4 4.45 65.9 23.8 36.1 
235 2 11 1 1 10.3 32.5 4.28 79.4 26.1 30.7 
236 2 8 1 1 10.4 33 3.8 70 24 32 
237 2 12 2 1 9 28 3.6 78 25 32 
238 2 5 2 1 9.2 29.7 3.5 85 26 31 
239 2 13 1 1 9 23 4.03 57 22.3 33.1 
240 2 5 1 1 9 27.9 3.82 76 25.9 30.4 
241 2 10 1 1 10.3 33 4.7 70.2 21.9 31.2 
242 2 11 1 1 9 27.5 3.57 55 22.6 36 
243 2 10 2 1 8.3 23 3.56 64.6 23.3 36 
244 2 6 2 1 10.9 30 4.43 77.7 24.6 33.3 
245 2 6 1 1 9.7 29.6 4.96 59.6 19.5 32.7 
246 2 5 2 1 10 30.2 4.48 70.9 22.6 32.6 
247 2 5 2 2 12.6 38.7 4.82 85.1 27.6 32.7 
248 2 7 1 1 10.5 33.4 3.82 71.4 25.8 34.8 
249 2 5 2 1 10.6 30.7 4.83 68.9 21.9 34.5 
250 2 5 1 1 9.2 21.5 2.68 81.8 42.2 34.5 
251 2 6 1 2 12 36.6 4.68 65.4 25.6 36 
252 2 8 2 1 11.6 36 4.53 79.4 25.6 32.2 
253 2 8 2 1 11.8 36 4.37 85.2 26.8 32.5 
254 2 8 2 1 9.7 30.5 3.6 83.3 26.5 31.8 
255 2 8 2 1 11.8 35.2 4.3 84.6 26.5 30.7 
256 2 9 2 1 8.2 26.6 4.26 68 20 31 
257 2 8 1 1 8.9 27.6 3.5 73.2 23.5 28 
258 2 8 1 1 8.8 26.9 3.6 74.6 24.4 32.7 
259 2 6 1 1 10.6 31.2 4.4 70 25.6 33 
260 2 5 1 2 11.9 36.6 4.9 75 23.8 32.4 
261 2 11 1 1 10.9 33.5 4.32 80 26.2 32.4 
262 2 13 2 1 11.9 36.5 4.29 85.1 27.8 34.1 
263 2 11 2 1 10.2 30.9 4.5 81 27.3 30.9 
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264 2 5 2 2 12.3 38.8 4.62 83.2 28.4 32.6 
265 2 5 2 2 13.5 39.5 5.38 83.3 26.5 36.6 
266 2 9 1 1 10.6 30.4 4.5 67.6 23.6 34.8 
267 2 9 1 1 10.7 30.8 4.5 74 24 34 
268 2 5 1 2 11.3 34.5 4.35 83.7 26.5 30.2 
269 2 6 2 2 13.7 41.5 4.65 86.5 29.5 34.1 
270 2 7 2 1 9 29.8 3.25 75.4 28.3 33.7 
271 2 5 1 1 9.6 29.5 3.25 77 29.5 32.5 
272 2 9 2 1 10.6 33.1 4.39 79.1 26.2 30.5 
273 2 5 1 2 13.6 40.7 4.6 82.7 27.6 33.6 
274 2 5 2 1 10.5 29.1 4.12 65.9 25.4 36 
275 2 6 1 1 9.7 29.4 4.02 79.2 23.3 30.3 
276 2 8 1 1 10.8 33.6 4.11 76.6 23.9 34.7 
277 2 12 1 1 9.6 30.9 4.39 71 22 31 
278 2 11 2 2 15.4 43.4 5.08 85.4 30.3 35.5 
279 2 6 2 1 11.2 33 4.4 75 25.5 33.9 
280 2 7 1 2 13.7 41.5 4.66 86.4 28.2 33.1 
281 2 7 1 1 10.2 30.9 4.35 79.4 26 31.2 
282 2 5 1 2 12.2 35.3 5 81.3 26.5 34.6 
283 2 5 2 2 11.5 35.4 4.36 84.7 26.8 30.5 
284 2 7 1 1 11.6 31.2 4.21 69.9 22.2 34.1 
285 2 6 1 1 10.1 27.2 4.63 68.5 21.8 32.4 
286 2 7 1 1 11.2 33.6 4.07 82.6 27.5 33.32 
287 2 5 1 1 9.2 28.3 4.21 69 24 32 
288 2 7 1 1 10.2 33.6 4.03 83 25.2 30.2 
289 2 7 1 1 11.8 35.4 4.39 83.1 26.5 30.6 
290 2 8 2 2 12.1 36.8 4.37 86.5 29.5 33.2 
291 2 5 1 1 10.8 32.5 4.48 72.6 24.1 33.2 
292 2 6 2 1 9.6 31 4.44 80 24 30 
293 2 7 1 1 11.4 35.5 4.4 80.6 26.6 32.7 
294 2 5 1 2 11.2 35 4.59 76.2 24.4 32 
295 2 9 2 1 9.8 30.6 4.19 79.5 26.2 30.3 
296 2 6 1 1 9.2 29.7 3.88 77.6 24.7 32.7 
297 2 6 1 1 10.9 33.1 4.36 79.6 26.1 30.7 
298 2 6 1 1 10.2 31.5 4.33 78.4 25.1 30.8 
299 2 6 2 2 12 37.8 4.35 86.56 28.6 34.1 
300 2 5 1 2 11.3 35.4 4.31 82.6 26.8 30.2 
301 2 11 1 1 10.6 29.8 4.56 65.3 23.2 35.5 
302 2 10 1 1 11.9 36 4.38 85.1 27.9 33.1 
303 2 5 2 2 12.4 36.9 4.43 83 27.7 33.5 
304 2 10 1 1 11.7 33.1 3.69 90 31.7 35.4 
305 2 13 1 1 9 30.7 3.9 78.8 24.6 31.2 
306 2 13 1 2 13.1 40.3 5.3 76.2 24.7 32.6 
307 2 13 1 1 10.1 32.1 4.54 72.3 22.2 30.2 
308 2 14 2 2 12 37.2 4.4 86.8 29.4 32.7 
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309 2 14 2 2 12.4 38.5 4.39 86.5 28.2 33.1 
310 2 6 1 1 10.2 29.6 2.99 90 32 36 
311 2 7 1 2 14 42.5 4.73 86.5 29.4 33.1 
312 2 5 2 2 14.3 43.89 4.78 86.5 28.4 33.2 
313 2 5 2 1 10.3 31.1 4.4 79.5 26.4 30.5 
314 2 6 2 2 12.8 42 5.6 76 23 30 
315 2 8 2 1 9.1 27.6 3.46 78.4 26.3 34.5 
316 2 12 2 1 11.6 35.5 3.2 90 28 33.5 
317 2 11 2 1 10.3 31.2 3.57 87.3 28.8 33 
318 2 8 1 1 9.9 29.9 3.97 80.6 26.3 32.9 
319 2 6 2 1 9.7 29.4 3.83 80.6 26.8 33.7 
320 2 8 2 2 13 39.2 5.01 87 28.9 33 
321 2 14 2 1 9.8 30.7 3.86 79.6 25.3 31.9 
322 2 5 2 1 11 33.8 4.3 80.6 26.5 29.8 
323 2 13 2 1 10.4 33.7 3.44 80.7 26.9 34.5 
324 2 11 1 1 9.4 29.3 4 81 26.9 30.1 
325 2 12 2 1 11.7 30.9 4.52 68.4 25.8 35.2 
326 2 14 2 1 10.8 30.9 4.06 76.2 26.6 34.9 
327 2 12 1 1 9.1 25.1 4.42 57 20 36.2 
328 2 13 1 2 15.3 49.6 4.72 89 32.4 34.6 
329 2 13 1 1 10 30.9 4.34 73.9 23 32.9 
330 2 6 2 1 9.4 27.8 4.84 57.4 19.4 33.8 
331 2 12 1 1 9.1 27.8 4.09 68 22.2 32.72 
332 2 12 2 1 9.3 28.7 4.15 75.1 24.3 30.4 
333 2 5 2 2 11.5 35.2 4.29 84.1 26.5 30.2 
334 2 6 2 1 10.3 31.5 4.22 78.5 25.2 28.4 
335 2 8 2 2 12.2 40.3 5.48 73.7 22.2 30.2 
336 2 9 2 1 11 34.7 4.2 76.6 23.6 32.8 
337 2 13 1 2 13.2 39 5.1 81 26 34 
338 2 11 1 1 10.9 31 4.5 68 27 33 
339 2 10 1 1 9.3 29 4.15 78.5 26.1 30.3 
340 2 13 2 1 11.2 31.2 4.71 66.2 23.7 35.8 
341 2 11 1 1 9.3 30.6 3.65 72.9 25.6 30.7 
342 2 7 1 1 8.9 27.6 3.85 75.4 24.3 27.6 
343 2 6 2 1 10.4 37.8 6.14 62 17 27.5 
344 2 8 2 1 9.1 28.9 3.97 78 25.7 27.3 
345 2 6 2 1 9.3 30.7 4 80 27 30.3 
346 2 7 1 1 11.5 34.7 4.28 80 26.9 30.4 
347 2 8 2 1 11.6 34.8 4.59 81 27.3 32.7 
348 2 6 1 1 9.4 29.5 4.1 76.1 25.1 29.8 
349 2 13 1 2 14.3 43.8 5.2 86.7 29.1 37 
350 2 10 2 1 9.5 29.3 3.82 79.6 26.4 30.1 
351 2 5 2 2 11.3 30.6 4.8 63.8 23.5 36.9 
352 2 9 1 1 9.4 28.8 4.22 73.5 23.6 28.4 
353 2 7 1 1 9.5 29.3 3.36 79.7 26.3 30.4 
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354 2 10 2 1 9.9 29.9 4.16 80 26.9 30.4 
355 2 12 1 1 9.6 30.1 3.97 80 27.3 30.4 
356 2 7 2 1 10 30.2 4.2 76.2 25 30 
357 2 6 2 1 10.3 32.3 4.48 80 25.3 31.9 
358 2 10 1 1 10.9 30 3.81 76.7 23.8 32.1 
359 2 11 1 1 9.3 29.7 3.87 80.3 26.1 29.3 
360 2 8 1 1 11.5 35.8 5.63 63.5 20.4 32.1 
361 2 14 2 2 13.4 45 5.75 78.3 23.3 29.7 
362 2 13 2 1 9.8 31.8 4.2 75.8 23.3 30.8 
363 2 10 1 2 12.2 37 4.8 86.5 26.5 34.1 
364 2 8 2 2 12.5 37.9 3.59 105.5 34.8 32.9 
365 2 12 1 1 9.6 30.4 3.06 80 24.6 29.3 
366 2 14 1 1 9.6 30.1 3.77 70.1 25.4 30.7 
367 2 8 2 1 11.8 36 4.37 85.2 26.8 32.5 
368 2 7 1 1 9 30.2 3.93 77 22.8 29.8 
369 2 6 2 2 13.2 40.4 4.81 84 27.5 32.7 
370 2 7 1 1 9.5 27.7 3.86 72 24.5 34.2 
371 2 13 1 1 10.4 33 4.35 75.8 23.9 31.5 
372 2 11 1 1 11.1 31.1 5.03 71.4 26.5 35.6 
373 2 8 1 1 11.3 35.1 4.29 83.2 26.5 30.1 
374 2 9 1 2 12.8 37.3 4.35 88 30.4 34.6 
375 2 9 1 1 11.8 32.7 4.76 69 24.8 36.2 
376 2 9 2 1 9.1 28.7 3.18 79 24.7 30.3 
377 2 10 2 1 9.3 28.9 4.42 70 22.5 32.1 
378 2 10 2 1 9.2 29.9 3.74 80.1 26.3 33.3 
379 2 11 1 1 10.3 28.1 3.9 72 26 36 
380 2 7 1 1 10 31.7 4.22 78.6 25.2 30.3 
381 2 13 2 2 13.4 40.2 5 80 26.8 33.4 
382 2 11 2 1 11.6 34.7 4.32 80 26.9 33.5 
383 2 12 2 1 10.2 28 4 62.2 22.6 33.4 
384 2 13 2 1 10.2 31.3 4.12 79.2 23.5 30.3 
385 2 12 1 1 11.5 34.6 4.38 82.3 26.5 30.2 
386 2 12 2 1 11.2 33.3 4.3 77.4 26 33.6 
387 2 11 2 1 11.2 34 4.4 83.1 26.5 30.7 
388 2 14 1 2 14.1 37.1 6.01 61.7 23.4 38 
389 2 11 1 1 10.6 32.7 4.05 78.2 25.9 32.6 
390 2 6 1 1 11.1 35.4 3.76 94.1 29.5 31.3 
391 2 12 1 1 11.2 34.36 4.8 72.4 26.3 31.2 
392 2 10 1 2 12.9 40 4.75 76 29.1 32.3 
393 2 10 2 1 9.5 30.4 3.7 82 25.6 31.2 
394 2 10 2 1 11.4 33.3 4.8 72.8 25.5 32.6 
395 2 13 2 1 11.1 34.4 4.12 72.2 25.5 34.7 
396 2 12 1 1 10.5 31 4.14 75 25.5 34 
397 2 12 2 1 11 33.5 4.37 80.6 26.2 30.3 
398 2 13 1 2 12.3 34.8 4.18 83 29.4 35.3 
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399 2 9 1 2 12.5 36.5 5.5 65.4 22.3 34.2 
400 2 5 2 1 10 32.1 4.73 80 25.3 30.4 
401 2 13 2 2 13.7 39.1 5.01 88 30.1 33.9 
402 2 8 2 1 10.7 32.5 4.29 78.4 25.6 29.8 
403 2 13 2 1 11.7 34.6 4.73 80 26.9 32.7 
404 2 14 1 1 11.1 34.8 3.64 80.6 27.1 31.8 
405 2 8 1 1 10.6 30.9 4.09 81 27.2 31.4 
406 2 11 1 1 9.5 30.6 4.01 79.6 23.7 35.5 
407 2 5 1 1 10.7 33.1 4.25 79.4 25.6 30.2 
408 2 7 2 1 9.5 30.8 3.16 78 26.1 29.3 
409 2 11 2 1 11.7 34.1 4.3 81 27.3 30.9 
410 2 12 2 1 11.4 31.6 4.24 74.6 26.8 36 
411 2 5 2 1 9 29.3 3.03 96.7 29.7 30.7 
412 2 5 2 1 9.7 30.3 3.16 81 26.3 30.4 
413 2 6 1 1 10.6 31.7 3.06 80 26.3 30.1 
414 2 14 2 1 10.6 30 4.15 72.5 25.5 35.3 
415 2 10 1 1 10.2 30.7 4.03 80 26.3 30.1 
416 2 9 2 2 12.9 41.7 5.7 73 22.6 30.8 
417 2 7 2 1 11.9 35.7 4.69 76.3 25.3 33.3 
418 2 9 1 1 10.2 28.3 4.36 65.1 23.3 36 
419 2 6 2 2 12.9 37.4 5 89 31.6 34.7 
420 2 5 2 1 10.8 31 4.9 63.3 22 34.8 
421 2 5 1 1 9.1 30.1 4.1 89 26.9 30.4 
422 2 9 1 1 9.6 27.9 4.21 66.3 22.3 34.2 
423 2 5 1 1 10.6 31.5 4.05 76.3 24.2 30.8 
424 2 8 1 1 10 30.7 4.22 77.5 25.1 30.1 
425 2 11 1 1 9 29.9 4.51 66.3 20 30.1 
426 2 7 2 2 12.4 37.2 4.74 79 26.1 33.3 
427 2 12 2 2 13.2 39.6 4.72 82.2 28.6 32.7 
428 2 8 2 1 11.2 34.5 4.28 82.6 26.5 30.7 
429 2 6 1 1 11.3 34.8 3.59 80.1 26.9 32.4 
430 2 5 1 1 9.8 27.1 3.78 78.4 25.9 34.5 
431 2 5 1 2 11.3 31.4 4.17 82.5 27.1 32.8 
432 2 7 2 2 12.4 34.8 5.54 68 22.3 35.5 
433 2 6 1 1 9.9 29 3.79 77 26 34 
434 2 8 1 1 9.2 29.9 3.55 84.3 25.9 30.7 
435 2 8 2 1 10 30.8 4.13 74.7 23.2 29.5 
436 2 14 1 1 9.6 32.7 4.4 73.6 21.6 29.3 
437 2 6 2 1 9.6 28.5 3.78 75.4 25.4 33.6 
438 2 7 2 1 11.6 35.7 4.59 82.1 23.3 30 
439 2 6 1 1 11 33.5 4.13 80.3 26.2 32.5 
440 2 6 2 1 11.6 35 4.09 95 28.4 32.7 
441 2 6 1 1 10.5 31.1 3.92 79.4 26.7 33.7 
442 2 11 1 1 10.2 34.7 5.37 65 19 29.4 
443 2 7 1 1 11.3 31.7 4.46 71.1 25.3 35.6 
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444 2 8 2 1 10.1 30.3 5.54 54.7 18.2 33.3 
445 2 13 2 2 12.3 38.7 5.02 77 24.5 31.7 
446 2 12 2 1 11.5 35.4 4.41 83.1 26.7 29.1 
447 2 6 1 1 9.6 28.5 3.42 83.3 28 33.6 
448 2 5 2 2 11.8 35.8 4.2 83.4 27.4 32.9 
449 2 10 2 1 10.6 31.2 3.2 79.6 26.9 30.4 
450 2 11 2 1 11.9 36.5 4.41 85.3 27.7 32.4 
451 2 5 1 1 10.2 30.8 4.57 67 22 33 
452 2 10 1 1 9.5 26.3 3.95 54.2 21.5 35.6 
453 2 11 1 2 12.5 38.5 4.75 80.8 26.2 32.8 
454 2 11 1 1 9.8 26.1 3.41 69.2 25.2 31.5 
455 2 5 2 1 9 28.9 3.98 81 27.1 30.6 
456 2 14 2 1 10.4 31.2 5.7 78.4 26.1 33.3 
457 2 6 1 1 11.6 35.2 4.26 82.1 26.5 30.4 
458 2 8 2 1 10.9 34.6 4.92 78 25.5 30.1 
459 2 13 1 2 12.8 43.1 4.51 90.7 28.3 33.8 
460 2 12 1 1 9.9 27.9 4.51 61.8 21.9 35.4 
461 2 8 1 2 12.6 36 4.8 85 27.2 33.5 
462 2 12 2 1 11.9 36 4.38 86.4 26.3 30.6 
463 2 6 1 1 11.8 36.7 4.8 86 27.4 32.1 
464 2 11 2 2 14.3 42 4.4 96 32.5 34 
465 2 5 1 1 9 24.8 3.81 65.1 23.6 36.2 
466 2 11 1 1 10.7 27 3.7 72 28 35 
467 2 13 2 1 11.3 33.3 4.8 78.8 25.5 34.2 
 
 
 
 
